Cell lines provide suitable experimental models for investigations of tumorigenesis, differentiation, reponse to treatment and genetic regulation (Pattengale et al., 1981; Sundstrom & Nilsson, 1978; Hayward et al., 1981; Nadlerr et al., 1981) . Most B cell lines are derived from Burkitt's lymphoma, lymphoblastic lymphoma or large cell lymphoma (Dillman et al., 1982; Epstein & Barr, 1964; Minowada et al., 1977) . Cell lines established from follicular lymphoma, multiple myeloma and chronic lymphocytic leukaemia, although rare, have also been reported (Minowada et al., 1977; Watanable et al., 1980; Nilsson, 1977) . However, the successful establishment of immunoblastic lymphoma (IBL) cell lines has not been reported (Mohamed & Alkatib, 1988 (Figure la) (Hoppe, 1982) . Surface marker study revealed positivity for leukocyte common antigen (Omary et al., 1980) and L26 (Reinherz et al., 1986) , indicating a case of B cell lymphoma (Figure lb) . The patient showed no response to the combinations of CHOP (cyclophosphamide, adriamycin, vincristine and prednisone) and MOPP (nitrogen mustard, vincristine, procarbazine and prednisone) chemotherapy regimens, and died from central failure 3 months later. The cell line was established from one of the gingival lesions by surgical excision. Active proliferation of the cells was observed within 3-4 weeks of the culture, and the first subculture was after 6 weeks. The cells, named HOB1, were maintained continuously by serial cell transfers for more than 48 months. The growth rate, morphology and biological characteristics remained stable during the 4-year culture period. HOBI cells grew in suspension and did not adhere to the flask surface. The cell line reached a saturation density of 1-2 x 106 cells ml-' with a doubling time of 22 h. The HOBI cells were mostly round in shape. The cytoplasm of the cells was basophilic with a few small vascuoles and the nuclei were round with fine chromatin and one to three nucleoli ( Figure 2a ). Ultrastructural examination showed clear nuclei with fine dispersed chromatin and conspicious nucleoli. The cytoplasmic organelles were sparse ( Figure 2b ). Scanning electron microscopy revealed smooth surface membrane with a few thin cytoplasmic processes ( Figure 2c ). Immunocytohistological studies revealed that the cells were positive for HLA-Dr (Baird, 1985) , BI, Leu 14, B2 and B4 (Baird, 1985; Reinherz et al., 1986; Stashenko et al., 1980) and OKT9 (Goding & Burns, 1981) (Figure 2d negative for Igs and T cell markers, including Leu 1 (Engleman et al., 1981), CALLS (Ritz et al., 1980) , Tdt (Janossy et al., 1980) , OKT 10 (Reinherz et al., 1980) and MT1 (Poppema et al., 1981) . These findings confirmed a B cell nature for these cells, possibly originating from the activated B cell (Figure 3 ). The HOBI cell line is confirmed to be derived from malignant B cells by the comparison between HOBI and the original tumour cells in terms of appearance and immunological staining. The absence of the slg and cIg indicates that the HOBI cell lines is characteristic of mature B-cell nor pre-B cell neoplasms (Baird, 1985; Bhan et al., 1981) . It is difficult to differentiate between diffuse large and immunoblastic B cell lymphoma on the basis of their surface markers presentation because of their significant degree of heterogenicity with B2, B4 and OKT9 markers (Freedman et al., 1985; Borowitz et al., 1985) . This cell line may facilitate the study of IBL-associated antigen by its use as an immunogen for the production of murine monoclonal antibodies. Efforts to produce and characterise such antibodies and the antigens they define are in progress in our laboratory. An analysis of more than 100 well-spread HOBI cells in metaphase showed that the chromosome number ranged from 22 to 73 with a hypodiploid modal number of 45. The karyotype revealed multiple abnormalities including: t (2;4) (;pl2-*cen-* qter::q26), t (3;4;1 8)(p25;q21;q2 1), del (2) (pl2P25), t(8,14), +13, +20, +17, and +21 (Figure 4 ) (Ming et al., 1987 and revealed milk-like ascites with numerous tumours in omentum and also metastases to the lungs. The histology of these tumours was similar to that of the original tumour.
The total RNAs extracted from HOBI cells and cells in reactive hyperplastic lymphoid tissue (case as control) by the single step method (Chomczynski & Sacchi, 1987) were hybridised with 18 oncogene probes including c-myc, c-H-ras, c-abl, c-fos, bas, erb-A, erb-B, v-fgr, mos, myb, L-myc, neu, PFSV, N-ras, K-ras, rel, sis and src. Only two oncogenes, c-myc and c-H-ras, were overexpressed in HOB 1 cells (Figures 5 and 6 ). Other oncogenes were absent or undetectable. In addition, rearrangement of the c-myc gene but not the c-H-ras gene was observed in HOBI cells (Figure 7) . Chromosomal study of Burkitt's lymphoma (BL) cell line and tumours has revealed that translocation t (8:14) (q24:q32) is seen in about 90% of cases (Manalova & Manalova, 1972; Chaganti, 1983; Lenoir et al., 1982; Zech et al., 1976; Bernheim et al., 1981) , where as the translocation t (14;18) (q32;q21) is the most common translocation in nonHodgkin's and non-Burkitt's lymphoma (Mitelman, 1980; Yunis, 1983) . The t (8; 14) has been particularly well studied in Burkitt's lymphoma cell lines. It has been shown to be related to molecular rearrangement of the immunoglobin genes and c-myc oncogenes (Berger & Bernheim, 1985; Taub et al., 1982) , and qualitative and quantitative abnormalities in c-myc expression (Stanton et al., 1983; Mushinski et al., 1983) . This latter factor was considered to play a major role in the malignant transformation of human B lymphocyte (Hayward et al., 1981; Barbacid, 1986; Nishikori et al., 1984) . The HOBI cell line showed multiple chromosomal translocation, including those frequently observed in both EBV + and EBV-lymphomas. Further experiments are needed to reach a conclusion regarding a link between c-myc gene rearrangement and t (8;14) or other chromosomal translocations in HOB1 cells. From our data, the possible mechanism(s) of malignant conversion of the HOB1 cell line include (a) c-myc gene rearrangement and activation, and/ or (b) c-myc and c-H-ras genes cooperating activation. In conclusion, HOB1 is the first cell line derived from IBL with EBV-and multiple chromosomal abnormalities. It may be a useful source of cells for the study of molecular genetics in the oncogenesis of IBL and the possible role of biological agents in growth inhibition and differentiation.
